A hypothesis for preeclampsia: adenosine and inducible nitric oxide synthase in human placental microvascular endothelium.
Preeclampsia is a human syndrome characterized by elevated maternal blood pressure and proteinuria. It is the main cause of maternal morbidity and mortality, and fetal metabolic disturbances in developed and developing countries. Fetal complications in preeclampsia have been related with lower placental blood flow. The placenta lacks of innervation, thus vascular tone regulation depends on endothelial release of vasoactive molecules such as adenosine and nitric oxide (NO). Information about NO synthesis and its action in the feto-placental vasculature in preeclamptic pregnancies is controversial mainly due to the use of different methodological approaches, severity of the disease and cell type that had been analyzed. A high plasma level of adenosine has been reported in umbilical vein from preeclampsia compared with normal pregnancies. Since this nucleoside is mainly involved in the regulation of vascular tone and angiogenesis, perhaps through the modulation of potassium channels, it is suggested that it would be involved in the maintenance of normal feto-placental function. In this review we hypothesize a potential adenosine-mediated, NO-dependent mechanism accounting for the feto-placental reduced blood flow exhibited in preeclampsia. We summarize the potential mechanisms involved in the modulation of inducible NO synthase expression and activity in preeclampsia, emphasizing metabolic alterations in the placenta microvascular endothelial function. The involvement of adenosine, nucleoside membrane transporters and adenosine receptors, nuclear factor kappa B (NF-kappaB), potassium channels and angiogenesis, are also discussed regarding abnormal endothelial function in preeclampsia.